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of transiently transformed maize endosperms. 
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Article 

Non-U. S. Imprint other than FAO 
English 

During maize ***seed*** development, endosperm cells synthesize large 
amounts of storage * * *proteins * * * , alpha-, beta-, and gamma- 

***zeins*** , which accumulate within endoplasmic reticulum (ER) -derived 
***protein*** bodies. The absence of lysine in all ***zein*** 
polypeptides results in an imbalance in the amino acid composition of 
maize ***seeds*** . We modified the maize gamma- ***zein*** gene 
through the introduction of ***lysine*** - ***rich*** (Pro-Lys)n 
coding sequences at different sites of the gamma- ***zein*** coding 
sequence. Maize endosperms were transiently transformed by biolistic 
bombardment with Lys-rich gamma- *** ze in*** constructs under the 
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were observed. In contrast, when (Pro-Lys) n, sequences were inserted five 
residues from the C- terminal, the transcript was present but modified 

***protein*** was not detected. These results suggest that only an 
appropriate positioning of Lys-rich inserts leads to the modified molecule 
displaying correct folding and stability. Subcellular localization 
analyses and immunoelec tron microscopy studies on isolated * * *protein* * * 
bodies demonstrated that modified gamma- ***zeins*** accumulate within 
these organelles and co-localized with endogenous alpha- and gamma- 

***zeins*** . The studies reported here show the feasibility of 
manipulating the gamma- ***zein*** gene in order to obtain stable and 
correctly targeted Lys-rich ***zeins*** in maize ***seeds*** 
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AB During maize ***seed*** development, endosperm cells synthesize large 
amounts ^ of storage * * *proteins* * * , alpha-, beta-, and gamma- 

***zeins*** , which accumulate within endoplasmic reticulum (ER) -derived 
***protein*** bodies. The absence of lysine in all ***zein*** 
polypeptides results in an imbalance in the amino acid composition of 
maize ***seeds*** . We modified the maize gamma- ***zein*** gene 
through the introduction of ***lysine*** - ***rich*** (Pro-Lys) , 
coding sequences at different sites of the gamma- ***zein*** coding 
sequence. Maize endosperms were transiently transformed by biolistic 
bombardment with Lys-rich gamma- ***zein*** constructs under the 
control of the 1.7 kb gamma- ***zein*** *** seec }*** -specific 

promoter and the cauliflower mosaic virus (CaMV) 35S promoter. When 
(Pro-Lys) , sequences were inserted contiguous to or in substitution of the 
Pro-Xaa region of the gamma- *** ze in*** , high levels of * * *protein* * * 
were observed. In contrast, when (Pro-Lys) -n sequences were inserted five 
residues from the C-terminal, the transcript was present but modified 

***protein*** was not detected. These results suggest that only an 
appropriate positioning of Lys-rich inserts leads to the modified molecule 
displaying correct folding and stability. Subcellular localization 
analyses and immunoelectron microscopy studies on isolated * * *protein* * * 
bodies demonstrated that modified gamma- ***zeins*** accumulate within 
these organelles and co-localized with endogenous alpha- and gamma- 
***zeins*** . The studies reported here show the feasibility of 
manipulating the gamma- ***zein*** gene in order to obtain stable and 
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***seed*** development, endosperm cells synthesize large 



amts. of storage * * *proteins * * * , .alpha.-, .beta.-, and . gamma . - 

***zeins*** , which accumulate within endoplasmic reticulum (ER) -derived 
***protein*** bodies. The absence of lysine in all ***zein*** 
polypeptides results in an imbalance in the amino acid compn. of maize 

***seeds*** . We modified the maize .gamma.- ***zein*** gene through 
the introduction of ***lysine*** - ***rich*** (Pro-Lys)n coding 
sequences at different sites of the .gamma.- ***zein*** coding 
sequence. Maize endosperms were transiently transformed by biolistic 
bombardment with Lys-rich .gamma.- ***zein*** constructs under the 
control of the 1.7 kb .gamma.- ***zein*** ***seed*** -specific 

promoter and the cauliflower mosaic virus (CaMV) 35S promoter. When 
(Pro-Lys)n sequences were inserted contiguous to or in substitution of the 
Pro-Xaa region of the .gamma.- ***zein*** , high levels of 

***protein*** were obsd. In contrast, when (Pro-Lys)n sequences were 
inserted five residues from the C- terminal, the transcript was present but 
modified ***protein** * was not detected. These results suggest that 
only an appropriate positioning of Lys-rich inserts leads to the modified 
mol. displaying correct folding and stability. Subcellular localization 
analyses and immunoelectron microscopy studies on isolated * * *protein* * * 
bodies demonstrated that modified .gamma.- ***zeins*** accumulate 
within these organelles and co-localized with endogenous .alpha.- and 
.gamma.- ***zeins*** . The studies reported here show the feasibility 
of manipulating the .gamma.- ***zein*** gene in order to obtain stable 
and correctly targeted Lys-rich ***zeins*** in maize ***seeds*** 
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Characterization of the variability in lysine content 
for normal and opaque2 maize endosperm 

Moro, Gloverson L . ; Habben, Jeffrey E. ; Hamaker, Bruce 
R.; Larkins , Brian A. 

Dep. Plant Sciences, Univ. Arizona, Tucson, AZ , 85721, 
USA 

Crop Science (1996), 36(6), 1651-1659 
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xucx ectti my L-iit: cjuuLeuL or unxts eyaenciai amino acia in endosperm 

***proteins*** depends on understanding the mechanisms regulating the 
synthesis and accumulation of ***lysine*** - ***rich*** 

***proteins*** . The variability for lysine and * * *protein* * * 
contents was studied in maize endosperm. Amts. of total * * *protein* * * 

***zeins*** , and non- ***zeins*** measured by microKj eldahl , and 
lysine content, estd. by amino acid anal., were detd. for 93 maize 
inbreds. Addnl . , an ELISA was used to est. the relative content of the 

***protein*** synthesis factor EF-1. alpha, in 20 selected genotypes. 
Considerable differences in lysine content were obsd. among normal and 
opaque2 genotypes, with the effect of the mutation being highly dependent 
on the genetic background. A high correlation was detected between the 
lysine content and the concn. of total non- ***zein*** * * *proteins* * * 

and EF-1. alpha.. An assay for EF-1. alpha, concn. may provide a simple and 
inexpensive method from breeding programs to select for improved 

***protein*** quality. 
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The maize ***gamma*** - ***zein*** sequesters 
alpha- ***zein*** and stabilizes its accumulation 
in ***protein*** bodies of transgenic tobacco 
endosperm . 

Coleman, C.E.; Herman, E.M.; Takasaki, K. ; Larkins , 
B . A . 
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***seed*** storage * * *proteins * * * that form 
***protein* ** bodies in the rough endoplasmic 
reticulum of maize endosperm cells. Four types of ***zeins*** , alpha, 
beta, ***gamma*** , and delta, aggregate in a distinctive spatial 
pattern within the * * *protein* ** body. We created transgenic tobacco 
plants expressing alpha- ***zein*** , ***gamma*** - ***zein*** , or 
both to examine the interactions between these * * *proteins * * * leading 
to the formation of * * *protein* * * bodies in the endosperm. Whereas 
***gamma*** - ***zein*** accumulated in **.* se eds*** of these 
plants, stable accumulation of alpha- ***zein*** required simultaneous 
synthesis of ***gamma*** - ***zein*** . The ***zein*** 

***proteins*** formed accretions in the endoplasmic reticulum similar 

those in maize endosperm. ***Protein* ** bodies were also found in 
***protein*** storage vacuoles. The accumulation of both types of 
***zeins*** peaked early in development and declined during maturation. 
Even in the presence of ***gamma*** - ***zein*** , there was a 
turnover of alpha- ***zein*** , suggesting that the interaction between 
the two ***proteins*** might be transitory. We suggest that 

***gamma*** - ***zein*** plays an important role in * * *protein* * * 
body formation and demonstrate the utility of tobacco for studying 
interactions between different ***zeins*** 
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